Panagrellus redivivus is a nematode with a high protein content and low-cost production. It is successfully used in the larviculture of shrimp, however, it has not yet been evaluated as feed for Betta splendens larvae. Thus, the objective of this study was to evaluate P. redivivus as feed for betta larvae maintained at different depths of water. The experiment was based on a completely randomized 3 9 2 factorial design, represented by two feed types and one alternating feeding regime plus two water depths (2.5 and 5.0 cm). The Artemia feed promoted the highest weight gain, followed by the alternating feeding regime. The single use of the nematode as live feed produced the poorest weight gain. The water depth and the feeding method influenced the specific growth rate (SGR). At a depth of 2.5 cm, the alternating feeding promoted similar SGR compared to fish fed with Artemia only. Furthermore, at the greater water depth an improvement in SGR was observed in fish fed Artemia only, but the similarity to alternating feeding regime remains. Thus, the inclusion of nematode is an appropriate and lower cost feed strategy for the betta larviculture independent of water depths.
The water parameters of pH (YSI TM 60), temperature (YSI TM 60), dissolved oxygen (YSI TM 30) and electric conductivity (YSI   TM   ) were monitored daily. Total ammonia was measured at the end of experiment (Hanna TM HI 93715).
The animals were maintained at a density of 34 larvae/litre of water. The experiment was based on a completely randomized 3 9 2 factorial design, represented by two feed types and one alternating feeding regime plus two water depths (2.5 and 5.0 cm corresponding to water volume of 295 and 590 ml respectively) over a period of 7 days, with three replicates. The larvae were fed four times per day with: (a) 500 P. redivivus (NM/larvae/feed); (b) 200
Artemia (Artemia nauplii/larvae/feed); (c) alternating feeding regime with 500 (NM/larvae/feed) (Schlechtriem, Ricci, Focken, & Becker, 2004 ) and 200 (Nauplii/larvae/feed) (Fabregat et al., 2017) distributed alternately in two meal each. At the end of each day was carried out water exchange (20% of total volume).
The nematodes were acquired from local trade and then cultivated in oatmeal moistened with water and kept in an aerated container at environmental temperature according to De Lara, Castro, Castro, and Castro (2007) and filtered by a mesh (size 500 lm)
before offered to larvae. The Artemia was acquired as an Artemia cyst (INVE) and offered to larvae as early hatched Nauplii. After the experimental period (15 days), all larvae were collected with the aid of pipette Pasteur, weighted on analytical balance (Marte) at 0.002 g precision and counted for determination of survival rate. Animals were collected and the zootechnical parameters of weight gain (WG), specific growth rate (SGR), and lot uniformity were determined according to previous studies (Furuya, de Souza, Furuya, Hayashi, & Ribeiro, 1998; Ramos, Abe, & Fujimoto, 2016) .
Data obtained for water quality, zootechnical performance, and survival were analysed using the normality tests of Shapiro-Wilk and, for homoscedasticity, using the Bartlett test, and then subjected to two-way analysis of variance (ANOVA) and the Tukey post hoc test (5% probability) for the comparison of mean values.
| RESULTS
The feed type and water depth did not show any significant interaction (p > 0.05). The parameters of dissolved oxygen, temperature, and electrical conductivity of water remained constant independent of the feed used. However, the concentration of total ammonia was higher with feed exclusively using nematodes, and an increase in pH was observed with Artemia feed (Table 1 ).
The water depth did not influence the parameters of dissolved oxygen, temperature, and total ammonia. However, increased pH and electrical conductivity of water were observed at a water depth of 2.5 cm ( Table 2) .
As with the water quality parameters, there was no interaction observed among the feed types and water depths with regard to the parameters of survival and zootechnical performance, except for SGR (Table 3 and 4). T A B L E 1 Mean values of water quality parameters in larviculture of Betta splendens treated with different feeds A highest weight gain was observed in fish receiving Artemia feed, followed by fish from alternating feeding regime treatment.
The use of nematodes as live feed produced the lowest weight gain of the three treatments (Table 3 , Figure 1 ). The parameters of survival and uniformity do not present significant differences between the feed types used.
With regard to the SGR parameter, an effect of water depth and feed type or strategy used was observed (Table 5 ). The alternating feeding regime at a water depth of 2.5 cm produced a similar SGR to fish fed with Artemia only. At a 5-cm water depth, an improvement in SGR was observed in feed containing Artemia; however, the similarity still remained between Artemia feed and the alternating feeding regime.
The larvae fed only with nematodes had a lower SGR compared with another treatment, independent of water depth (Table 5) .
| DISCUSSION
The water quality parameters influence the survival and development of larvae. However, despite of variation in water quality, the parameters remained within the recommended range for betta fish culture according to Faria et al. (2006) , independent of feed type or water depth used.
The higher value of total ammonia obtained with nematode feed may be explained by residue of oatmeal medium that was offered to larvae along with the nematodes; this was also reported by Mart ınez and Luengas (1998). This indicates that cleaning methods to remove the oatmeal medium should be developed to prevent the increase in total ammonia. In contrast, the lowest value of total ammonia was demonstrated with the Artemia treatment, possibly indicating complete artêmia consumption which prevented the increase in total ammonia; an unexpected fact because of the excess of Artemia perishes in fresh water (Jomori, Luz, Takata, Fabregat, & Portella, 2013) .
The Artemia treatment also increased pH at a water depth of 2.5 cm, probably caused by remnants of salty water used for hatching Artemia nauplii, as reported by Kim (2007) .
With regard to zootechnical performance, Artemia treatment produced the best results with the higher water depth, possibly due to higher feed availability throughout the column which increased the visual stimuli that are important to predation behaviour (Valentin et al., 2013) . The improvement in larval growth with Artemia feed at a 5-cm water depth was also verified by Kim (2007) .
With regard to nematode treatment, the decanting factor cited by Sautter et al. (2007) was not the limiting factor for growth of betta larvae since, regardless of water depth used, the poorest 
